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(57) Abstract 

A gene coding for a protein having the activity of desaturating the A9-position of a fatty acid bound to a lipid; 
a vector containing a polynucleotide containing the whole or part of said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole or part of a gene coding for a protein having the activity of desaturating 
the A9-position of a fatty acid bound to a lipid; a process for creating a plant which comprises differentiating said 
plant cells and regenerating the plant body; and a plant containing, transferred thereinto, a polynucleotide containing 
the whole or part of a gene coding for protein having the activity of desaturating the A9-position of a fatty acid bound 
to a lipid. 
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$£j&&&l*> tf #0 "C^T"?**. (Santaren, J.F.et al., Biochim. Biophys. 
Acta, 687:231, 1982)o 
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to-;i/ (PG) ©#T?*?K tt*KDfia(MF©fiH*<PG©2|Ifc£fcJ;Sc£ 
(Murata, N. et al.. Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. , Plant 
Physiol., 77:740, 1985 ) > £ iz P G<Dft=?m$S.f&1)mMmzft&t S ^ U -fe D 
-;l/-3-U >i7Wl/h7>X7i7- tf (£JTATase) ©fcMftttfcJ: o 
T&#> t>nt^5 C <h (Frentzen.M. et al. , Bur. J. Biochem. , 129:629, 1983; 
Murata, N., Plant Cell Physiol. , 24:81, 1983; Frentzen, M. et al. .Plant Cell 
Physiol., 28:1195,1988) ^!£$*tT^fco 

fcATaseate?**'<3lc*A • leitSCtlO:*) P G©tefn5HPfi£*£T 
U\ ^/<3*»^«5J:»3t>fiftlc#LTai<-rai:<i:*<TfSSCt**Lyi: (P 
C T#fFtBH : PCT/JP92/00024, 1992) 0 L^U ATaseliTG©*!^ I- 
U frbtzft%L<Dhnse&m®tpT*jzm§£miS1tt:t Life, rtttttCATasei 

m&L&v cii**tf&n-a% ^*®ATaseo^*<^$n5nrti^«sfe^ 

KHSiLT^S * n-:'©3i©PG©i&ft#^«£*(i#*j2836'"e*& *'<n^£ 
&«fc<9 *>$<j8%4>tt^a<. i/a>r 5^-X^^<fc»5 fc*tj8 %&fr~,1z (PCT 
4tf*FfcblI : PCT/JP92/00024, 1992) 0 

-SSlcy^Xf KT?f^t>nS7^;U-ACP (i±{Cl6:0-ACPi 18:1-ACP 

ttl6:0-ACP*18:0-ACP©»j^j&<18:l-ACPJ; «9 fli^ C £ (Toriyama, S. 

et al., Plant Cell Physiol. , 29:615, 1988) D d ©«fc 5 ttffi*reii#*<DATase 

commfcZmfc IT ^zm%®mn®.fctmU IT ^ 3 (Murata, N. et 
al.,in"The Biochemistry of Plants", Academic Press, 1987) 0 £fzv yMTit-, 
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^Aft£>ft&^Anacystis nidulans (g'J^ Synechococcus PCC 7942){i©^S§: 
&T*£>£;o< (Ono.T. et al. .Plant Physiol. , 67:176, 1981). 2 oJgLtAft 
Synechocystis PCC6803 £ £ t&ftl bftT^fc (Wada,H. et al., 

Plant Cell Physiol. , 30:971, 1989) 0 

lc«£Lfc»ft»K-*IS£**A"*-* 8 ft^T, 7y*M:16:0/16:0-:fc«fctf 
18: 0/16:0- OlSft^a^&ttSRM© P G, SQDG. MGDGfc=ktfD 
GD G©ISl»K»ccis-a©— Mtt^^SAt-S C i*<nTtl"C** (Murata, N. et 
al.,in "The Biochemistry of Plants", Academic Press, 1987) 0 
JM^t&fttf kII3t £ LTs XxT'tr-OU'-ACP .(»sfl.-ACP)--© : A"-9 (fclCZ-ftjS.^* 
«A-rS»**WL. -B.16:0/16:0- C*5«fcC5. tyffrlZ&&-?Z 18:0/16:0-) 
©fi&5FD55- ; PS^e»^:SPG*5J:tl f SQDG*<^$tl*<i:. *ftfc>©liflfr&i;:& 

gg, Synechocystis PCC6803 © A 12&*teftft#&at£?-£Anacyst is 
nidulans{c#A • £ £ ic J; «9 #*Anacystis nidulans(Cti#S Lfc^ 

16:2A9, 12£ <fctf 18:2A9, 12&£g$-£S C i^tltr* «9 s LT**i 
MgttT&SAnacystis nidulans£i£M&^£feg|njf&-e£>5 C <h#<^£ ft 
TV>S (Wada,H. et al. , Nature, 347:200, 1990) 0 

/«£fc N Cft^Ttc-7 :/f*©*l&3KMk»3(t© 9 *> A 6 & (Reddy, A. S. et 
al., Plant Mo 1 . B i o 1 . , 27 : 293, 1 993) £ <£ t>* A 12ft (Wada.H.et 
al., Nature. 347:200, 1990)^<&fn^k*#©ae?*<K#$*lTl^o L^U A 
9ttC—«|g^3&<i»A**lTV^tttfntf^ A 6&:fcJ:tf A12teqFtefQfl:»*M\ 
*tl j P*lA6tiliA12it*^ia5Rl^SCttt7?*tt^o tf- A9&<iA12& 
*< 1 1> fC^teflUk $tlt^tt tffttf A 15*fc*tefitf k»* t* A 15tt«r^fift-fk^-S 

-$M;:#AUf£3tS-£fttf> ^^c*3e5i&fa^^S#»<&<£T$--ti-. *©i£ 

5t££Ts SIJ»$S©A 9fi[ ; $r^lfefD^k1--S^©Jta : ? l (i#bftT^^^o^o 
$6,^ *f&Hjjii N SMCA 9ft^iafD>fk1-^^©iie : FfcJ:a ; '?:©- 
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±fE@&*j£^/£-r<5£a6> Anacystis iSf-M^S 5 >8S©y / A 

DNA)^6A0tt7l!lftft***3 - K"*-aafe^£*o-->2'U 

^ * * - D N A SrfifcSL ^^^-DNA tltlJS^ilg^ 

SCiC^U *f&93*^Jifc$-££lcSofco ttet>%, *»HJi«u £(T©» 

(1) M ictt^- L /elites© A 9 &£*&ftHtf- S Stt* Wt" 5 * >'< * K £ a 

(2) fl^H ic*S£ L fcKffilOA 9 &£*&?ltf t-r S «tt£*r$- £ * K*<H 
Rfi*Jfc:E7iJ##4 IcEttSfifcT S /KE^J*Wi-*t>©-e*S(l)iciStt©iie 

(3) Mlc»^L^IS«?»©A9tt*^ttlD^*Stt**^*^>/<^K^3 
- Sjte?*<E^J«3 KEtt©&3SE3&J££frDNA$B-e*5(l){;:E«© 

(4) (l)J!;S(3)©^f : n^{Cie«©ite?X(i^^sie^©-gp^^t;^ U 7 ^ 1/ 

(5) (i)7^M(3)©ii>-f n^tcEigoae? xtt^aafeiF©— «p*^tr^ y * * u 
(7) (i)7!»s(3)©^-f n^«cE«©«fe?xtta»afeT ©-£&£#&-* y * * u 
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m 1 Hti. des 9 var BfJtj&O- K1"£7 i yg^J<h^X©X-r7o<A' 
-CoA^WI (MS CD 2) ©7 ^ y^SE?iJ©ik^^^-ro EI^T'M^ 

^2El(^ des 9 var KrK'^^'o — ~7b. LT N Anacystis nidulans (D^VA 
#3*Hli; * 5->~ ri5fe£tfpl5X©^ 5>*-"H> N#mJt©«SWft . 

JMBItts des 9 nid<t^^^©^7 i 7o>r;l/-C o A?tt$tfklMt (MSC 
D2) ©7 S VKE^J©Jfctfc*jF*-o 7; ^ ®!E^J©Jt|fi!tt^ 1 Eii^^lfc 

SliSmt LTpBI121«r*AL^^/<=J«-fiateSLA:*l*^-ro- 
^©HJfe-^-5^:*©*^©^ 

(Kaestner, K. H. et al. , J. Biol. Chen. , 264:14755, 1 989) N v y h ( 
Mihara, K. , J. Biochem. , 108: 1022, 1990) ( S t ukey, J. E. e t 

al., J. Biol. Chem., 265:20144, 1990 ) ©Xx7 n ;t>- C o A^t&ftHfc^S©^ 

JCij££ t tzmflj&® a 3 ffiO^i&SMfcl** (Yadav, N. S. et al. , Plant 
Physiol., 103:467, 1993) ©<ffc3M8&<!: te£ < mULT^K^o *f§HJ?it£^£ 
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l/M^tlS 5 >»tt#tcjS3g$n-fx #j;ite'AnacystisJg. SynechocystisJi, 

S^fi^OtSft^a^r^i&ft^SfcAlCtiAnacystisS (Murata.N.et al., 

Plant Cell Physiol., 33: 933, 1992 0 CO^ttf 9^^-^ 

^) OA 9{i^t&fO'fb^O^^AnabaenaMS.a c SynechocystisMO^J:<9 & 

f *£*>"£n Synechocystis PCC6803 iAnabaena variabi 1 isT?«u *©&I&|| 
©{i<h^ci:^sn-l<^:sn-2{C-€:n^n^^l8^DfliK^ (C18) £Jfc£&16©l!gJft 
W. (C16) ^i^lt^S (Sato,N.et al. , Biochim. Biophys. Acta, 710: 
279,1982; Wada.H. et al., Plant Cell Physiol. , 30:971, 1989 ) ©JC*fLT N 
Anacystis nidulansTte \i>k.Aj f^sn-1 1 sn-2£ |j|:C 16*$i|-£- LT^ <5 ( 
Bishop, D. G. et al., Plant Cell Physiol. , 27: 1593, 1986) 0 Anabaena 
£ Synechocystis© A 9 &^i&fDft»*{i£fcl8:0/16:0-©5H t «£2EK£ Lt 
sn-l©18:0*18:lA 9 CTOIfctSStt^tt £ ilfcn-So CfticStLT 
Anacystis© A 9 &^ta»^k»*«±*ci6:0/16:0-©^««-SH«i: LTsn-1© 
16:0*16:1A 9 CTte*nft*Sffitt£W*££Sfc*l5o ££>fC. i^lttlJC^ 
< JI&ft*a&?D$mfcon6:0/16:0-T&S C £fr & N ttettttOttftaTO*? 
teftft* 5 ^ *6 teAnacys t i sM© A 9 itBm® (3 o *<Anabaenafc <£ 

SynechocystisS!©8I^J: t0M$]T*&& o 

tzT i yKBe^j*wi"SA 9&.*mm4tmmz=t- ki- £*>©££❖, *§s:n k 

Htt#£^i;*>©-e&£o fcfSEite^fcL ±icDNA£l<h LT©HftftS!&g£ 

■§■4 (cie*g$n^T s ;ige?i]i:jntt, a 9tiL*mu4mMm&*Gtzfrg.. 
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. ranrffli^&n* s c t*<T»* * 0 m#tfn-&> a dash ii 

(Stratagene)H©7 t- v' ; PWB15 (Stratagene)^© 3 7. ^ K ; pBluescript 
II(Stratagene)4?07 r-*75 F*W/5Ci*<"e*-4o ±ie^^^-^©m 

SR*J^&£ LT ««#&&©*£#&. #j;Ll«#J;:«fc£7^-7'W7 

*^ hVn-^CliRSJItLt, *&Hft&?&&a?S&tt883ft*%£E 
^IJ0-SP (0J;ilf. HI 1 E10MSCD2©7 5 7 ttEW#^260^&295©-W** 

' ^©^^ {cLTSftL^^o-^^JTS*^^?©^^©^^^ 

-b& (Maxam-Gilbert, Methods Enzymol. , 65:499, 1980)^M13 

S -7 2 7.U*f- K«»tStt (Messing, J. et al. , Gene, 19:269, 1982) ^ 

£©#?£ (J. Bacterid. , 175:6056, 1993 ) JCftoTfr 9 C <h#T£ So 
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dnahu **M«€?xtt*»wae?©-****A 9tt^iaaftstt*w 
y^yf- f*3- K-rs^y 2 * ua-f- h\ sir^±=j k>£=j- ki-s 

N AM£ LTW\ flUttfxy Ktf©U:/n-x- 1, 5 -r. 'j 5 
^■dc»*©^-5*-^-*ffl''^*^i* < T?**o 

a«UBBBa^©aft?#A^ffii iti^ r-punt 

genetic transformation and gene expression; a laboratory manual", Draper, 
J. et al.eds.,Blackwell Scientific Publications, 1988J E*J©2fft£ffi^T 
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j£(Nature, 287 (1980), p. 654; Cell, 32 (1983) p. 1033; BMBO J., 3 (1984) 
P. 1525) s T-DNA±0mmMi&&& : ?&®*X : fcZ-&tz'<9?-*mm?Z 
4»PeS^?:?-&(EMB0 J., 2 (1983) P. 2143; Bio/Technology, 3 (1985) p. 629); 
,<jj- 1; (Bio/Techno logy, 1 (1983) p. 262; Nature, 303 (1983) 

p. 179; Nucl. Acids Res., 12 (1984) p. 87 11) ft K> > Ctlt»©^ftlO^ 

&z±mz&m Lxm^-t ft&\ c *«> 

(0«*tf2 5°C) T?«tfi*«l«riii* L^at^ -B#ft«UC 
(fl|;ttf— «IB!) <£ST (0l*.(i'4°C) .-TsftJ&U *t^©^*% mz-tfM®? 

i Jttt-T 5 C £ (c<fc 0 tfeit"? § * o 

& * If T*f6 W Kl&E t" 5 *^ tt d ft t> OHJfe^J ic -J: 
-3TfE^$ft<5>*>©"e(i^^o 

CHWj 1) Anabaena variabi lis® Ll2tfL^&%UtM&&B¥ (desA) ®±«E 

Anabaena variabilis I AM M- 3 (*S**a^J&£toW£iJrJ: t>£ 
• SI) #jl00ml©-B G-lH£*fe ("Riant Molecular-Biology", Shaw, C..H..ed. , p. 
279, IRL PRESS, 1988) tiilto 25°Cs 1, 0001ux©St3t*TTT^120IaH5<i: 
•5 U 3fc$H9*£*3#fco «««*MT?5.000g."ei0»Mitit^Ii-rSC:i 
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*f J ADN A &f§£S-r S#£50ml©A& (50mM Tris-HCl. ImM 

EDTA, pH8. 0) KlMLTttfrU £ C t (C«k K> Ufc*ftM.mt LX® 

iRLfco 15ml© B& (50mM Tris-HCl, 20mM EDTA, 50iM NaCl, 0. 25 M 

sucrose, pH8.0) fcMU KWLX-lfeM Lfc40mg© U '/f-- A (Sigma) 
37°C-e 1 l$|BJg£ "5 L/Co ^{3-/D7 L ^--ffK^15mg < t SDS^zUgTl %tc 
tt£ J^tdjta^^CT 1 ftlto L/Co -£©gL NaC10 4 ^^^T 1 M\ztl 6 
J; 9 icin^v $ £{c20ml©?no*;UA/-r 77^;U7;Un-;U (24:1) £fln*. 
TlO^Jgi? L/^gL ^^•Hi-J:^7Kl ; £:lE|ilXL/Co ^dd^;VA/^7 7 
'/1/7/I/3-/I' (24: DtCj; <9 Lfc&. 7KJUc50ml© ^ y -;l/£;!jn;l. 

■ADNAW»«B^^7^#»-#tf*^TlHlJRLytd C©DNAf§Mi£20inl 
OA»i:S^U NaCl£ife*£"e0.1MK:U $ £fcRNase£&»&-£50mg/mlfc: 
tiZ&oiZiiaz., 37°CT 1 »#IBW h Lfz 0 &l-> A»r?te?DLfc« 

©7 S ; -jv-c 2 Httiis Lfcflu tKM+o^v adna^x^ y -7i/*Jn^5 c 

<ktcJ:e)ttR«li t TlslJRL > 70%x? y -^T?i5fe»«. 1 ml© ARKUSfr L 
Anabaena variabilis cyMDNASifttLfco 
&#S>teAnabaena variabilis A^OifiRCIS^ Ltf:JI!J»g?© A12{4^fia?n 

No.3aF04) L*:l&> A ^ft^f&ftMbB^&fc 1 ? 1 0±«Etc|Htft LT*-7 
>iJ-f^/7l/-A (ORF) *<#^L> CtLW^fO'fb^iM^^OK 

ii*©ORF£J:tJf«t6t;:H&£fc^ ^©ORFODNA^tfOSfii^TOlSS 
E?iJ{-«BLT, 4#©75>fv- (EfllM- 5 ~IS7iJ#^8 ) £&J&U 
Anabaena variabilis©^ y ADN AMi LTPCRW<£ofc, 

T>^-l?>X||^=i- KU BE?iJ#-f 6 £7 tc^$tL^S12^J«|S|-©7 ^ y 

o/Co KJSte. 100/M©KJ6ft4»iw7 5 4 v-fcS^OtfMs Anabaena 

l o 
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variabilis©^ ADNA* 1 tigAtl, GeneAmp PCR Kit (SSit) 
Tlr^o/to E£©fi**dfflM\ 95<t (1#K 45°C (lflO > 72^ (2#) £ 
1 -tJ-W LT351M ^;i/ft^o^o 1 if ^^E<D95°C^3^rHt L 

fZo SlB«10/£l«-2«7^n-xy;I/T«»ac»LT^J5fe$nfc 
DNA£#8£L##f Lfco *©*£*^ iE^i#^ 6 £ 8 KTfiZtlfzm&mnttt 
5^7^ v-©i&*£fc>i*T£j?£$ft7tDNA*«c N fg$tl5^l$ (& 
190bp) ©DNAi^iSti^'V LTttlUSnfc, CODNA (JgiTs 
des 9 var t ^o) 8r)t©ffi*a§£Klenow7 v 7* y 

£ KpTZ18R (Pharmacia)©Sma I %*$L\Z.9 c-->/U JS^fcD N A — ^ >1f 
- (Applied Biosystems). -^Mt^TmSie^J^^L'yio #-btt^tg#ge^J^iS- 
WttlKSt. CO**EW^6JtJE$n*7 5yKEW (£J!l#-t 2 ) ti N 
^^^©^x7o>f 7l/-CoA^fi&ft^b»*<bW«tt=IB|SItt^Lyi: C# 1 B : des 
9 var Hrfrao- K-T5 7 ^ yKPJiv'JXOXfTD'f;!/- C o A^tfrftMb 
^ (MS CD 2) ©7 5y»EW©Jktt*^t-] o 

ft{:: N des 9 var Sffr^'/D-yiL^ Anacystis nidulans©^y ADN A 
*U"!f >##r Lfco ftJPSSIItXho I , Pst I fccfc O'BamHI ©£* £J£&Tffl l^T 
#j0.1/zg ©Anacystis nidulans©^ 7 AD N A £#J»r U 0.8%7#n-x 
ym*l7DNA«r)iBl^ t-fn^>yi/v (Hybond-N + ; 
Amersham) 1:^ a *y -f- ^ >:7* L fz 0 "7°n — "7*D N A (iMultiprime DNA labelling 
Kit(Amersham) £ffl^T Ca- 32 P) dCTPTl^Lfc, 6xSSPE[lx 
SSPBlilOmMU yW&.ffi%L (pH7.0) , 1 mM EDTA, 0. 15M NaCl], 0. 2% S D S 
O J 100/zg/ml-^>i|t? : DNA*M^^^^4 3 -C : 55 o C, 16I5IHK y^s.K-y 3 y 
Ltya-^DNAi> y~7 \s yZfcfcZittZo *©SU > V7 U 2 x SSC 
C 1 xSSCteO. 15M NaCl,15nM*x>tt*- MJ A) tfJTfgfis 15#& 2 EU ft 
^•ZrO. 1XSSC*T'40°C. 15#£ 2 llfii 5 LTifel\ t-F5^t^77^- 
«Tteofco-*4>IS*s t^-fn©«SJR#*Tf«»fLfc«^t) l*©-DNAffr© 
**<fcm*ttfc (*2H:H4u No nte^V ADNA*IMIBl**T?ffl»rLTl* 

CHJfe^J2) des 9 var WfW*<bfil^tt©i<V^Anacystis nidulans^/ AifODN 
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A$&<D 9 u — —*sy 

Anacystis nidulans R2-SPc (Maj&&^fe&to¥W$Ufi & <D% 
I^J:^VADNAOllS!(i, Anabaena variabilis <Dt§& tmmzftti r> fz 0 
^lOO/zg^yy ADN A£Sau3AI"Z?$#?8fl:Ltf:&. Molecular Cloning 2nd 
edition, pp. 2. 85-2. 87(Sambrook, J. et al. eds. , Cold Spring Harbor Laboratory, 
1989) ©#j£lCftoT> 5'«»*METT©iB*&£Iifc:J:&|"j9*S> 
23kbp©DNA»f£-£HHKL/;:o Cft£BamHI i Hindi I I^iUffif Liz? A¥~7 T 

- ? ? - A DASH iKStratagene) u-—y VLtz^ 7 7 - \zs< 
^-^>^LAnacystis nidulansoy J AD N A 5 -f 7*5 l> ~^ntz 0 C©7 

7-^7-f^7'J -£*MP2392 izmmz ' N Z YMig*t&£A*lfcit*l#J 
15cm©i/ + -U(C^^T^iS:^10^©75-^^fi£$-ti-/;^ N ^^d>> y 
7*t/> (Hybond-N + ; Amersham) {C7n >y -r >:7* Lfco ±§a©1r1f >#;&r <t 
l^&JC, Ca- 32 P] d CTP-eaiiL^des 9 var mfrZZV* >7U>£K 

%mtZo C©^^^fiE^{cl2^o->^SO*> tSi:toT7 7 -^DNA^# 

/•Co m*ntz7 T-itDNAZ&mnvmmmmT'VJWiis o.8%T#n-xy 

Uy^X-r-5DNA»r-t©^$ci:-E-cD->^^;U^^Jt^L/Co ^©i£3l. A 5 
i A 15© 2 * n-y;g<*k&l^?':J-;l/£^-U £*:-f hDNA®r#©^ 
$ *> n j E f nil*5«t tfl5kbp-e& o /cfctf) @ ft© 0 R F £&£#&© ic-r-# i^J 
#rU C©2 *o->©>r hDNA(co^M{3^o^©f|iJ|5S^l?^»rL 
TiMf^^^^o/Co ^©i£JilXhoITH2JfrL'W7y ^Xt5t, 2 * n 

- >i fe#J 5 kbp©D N AmKfr&tilZtltzVT, d tl^pBluescript SK- 
(Stratagene) ©Xho I -h a -~ >r U A 5 <h A15£*©DNA 
mKZZtlZtllZt;?? X i Kp 5X£pl5X£*f/c 0 p 5 X£pl5X©#« 
ffiiJK$^m!ll£f^lU£Lfc<i:C3. £ *>{c|5)-©^V AD N AmKZSHtm 
VRZtltz (3*381: A 5. AlSfeckO'plSXO'T hDNA^fn-CDffiSM^ 
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*m+o mfrVLizMi-fimtXt U~->^Oiig-e7 p D-y©des 9 var Brfr 
&^<<7i) ?J XLtzDNAmfrtTfito K^&m&des 9 nid 
ttyx&OJift&Kto fffll^Gmdes 9 nid Z£t;&.i&<D is ->r > XCDjjft 
Zijkto 5, 1. 25fcJ:tfO. 5kbp©#^<-ti£©^{C*>(j-5if-f X?-^-^tc 
%mMM<D^mts B, BamHI ;H. Hindi 1 1 ;N, Not I ;Hp, Hpal :RI. BcoRhRV, BcoRV; 
S,SalI;P,PstI;X,Xhol*^1"] o 

ZCT% SiJPBSI^i'S^liExoIIIiC.tSx'f U a 5 K£pl5X«fc 

SftJSfcU des 9 var BJr>i"#' N ¥4 X~§~ 5 1K&3r#if-#j 2 kbp© DNAIf 

e©DN Afrtf'4 , icttfl34bpj&v§tt 50RF, (des 9 nid) .jKflHflH*. (iE^J#^ - 

3) x 278^s©7 ^ /s?#=»- h'ztir^ztmfezntz ce?u#^4) 0 ft 

p -.=.:✓ ^LfcAnabaena variabilis S^feOdes 9 var #r)t^3- KLTV 

*7s/&e?ij (@e?ij#-f ; 2) t®mmmtmso%T*&^tzo $ 

r>'T S >/»E9!l©»*fV7 h (GENETYX; V7h^i7i^) <k«tt*5J: 
tfT ^ ymiB^JO-r-^^-X (EMBLfc^^DDB J) *ffl^T*B^tt©* 
^7 $ y$E?0©&3?£frte-ofc<i:C*K 7")XOXf7C'f;l/-Co A^g&fQ 
tt8£&£©ffil3&d<£#Ti*#*j3 0 £*<Si?rfi*Nc2Mf fci*^ C t i% 4 

HI : des 9 nidtT? 7®Xf7 o ;U- C o A^ftfltftB* (MS CD 2) © 

7 s jmmnoitm smiles 9 nidtttej»»&*teaftf 
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IMMW 3 ] des 9 nidafe^F ©^»»T?©HB3g»w«fc &m&fflM 
Anacys t i s ni dulans li^l&flHl:** 1 1 THIS L fcfi&SH&ISK© 9 
^ttft^4A9tt^te^k**SttL^fettl.^ (Bishop, D.G.et al. , Plant 
Cell Physiol., 27:1593,1986) des 9 nid*< a - & # U ^7 f- K* 

&Ltzo ^tf-t LTpET3a(Novagen)ffilK ^©Ndel iBamHI©F H 1(c 

des9 nid£7 ^ y *«ICjfefi-ttT ^ >> Mfctttttt^fflC LT? u-^.y^f 5 
C <h^J^T©ck9(cLT^^:ofco des9nid©n- Kf £ * y>**r © C*MJ 
ita{-BainHI-tJ-^ r-£AftSfc«>lw, C***«t? 2 ttBrOttSSEfllfcttoT P 

-t?>7.7 , 7-f-7-; 5' -ACGTCATGGCCTGCAGT (TfcttPstl-fr-f h) (1E?iJ#^9) 
T^^-trVXy^^v-iS' -CGCGGATCCTTAGTTGTTTGGAGACG ( 1 S^fiBamHIif 
-T K 2l*ttXh^3K» (ETUS^IO) 
pl5X££IM<i: LT±IE© 2 o©75 -Y V-*ffl^T P C RS^^fTtt 9 tm 1 

E^Jlcmai^Ottl'^ (h^-Bt^L^o C©^^?it>tLfcy5X $ K©BamHI©T 
JfElctiBcoRI«ti[*<^i;fco Cft^BcoRIiPstlTJefctOKrU — 2f N pl5Xt>H 

tummmr-vimtzztiziLt), K>©a&tcBamHi«B&&2»AL 

fco :o^7X? K£Sain?3J»r LfcgL 4 S©dNTP#£TTDNA# »J / y — tf 
Klenow»rfi**ffi^TFilll inKiS£fW\. 31 ^^#HindI IITtfJBfr Lfc 0 Htl 
IC, J£*T© 2a©£j£DNAfr&j££7^:/*-£$A*5¥»C«fc*)7 ^ 7 
{cNdel^&^ALZ-Co SP£s 

5' -CATATGACCCTTGCTATCCGACCCA (T^teNdel) (E^J#-t 1 1) M 

5' -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 fi&liNdellM K 2 M^(iHindIII© 

-fP) (E?iJS-t 1 2 ) 

£$*;i/*«£L7r"/*-<t: L/co &±©<fc o ic LTtiJ*fcy 7 x $ K ( 
pDes9Nde) «\ firffi (Molecular cloning pp. 250-251; 1982) C^oTlSL/: 
^HS^BL21(DE3) (Novagen)© a > fcTr > r- -fe^Hc^A U 7 V tf <> <J 
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ICcfc «fc *) J&nn&ftB L D E S 1 *'&tz 0 

B L D E S 1 S.^pBT3aCD^^Wt*SBL21^ (B L 1 ) £l00ml©M9^*& ( 
200 #g/ml©7 Vh'i/ >J y, 4 mg/ml ^Vl/rj-x, FeC13, 0.5#g/mlt*' 

^ ^ >B1, 1 mg/ml*1f WS^tt) tills 3 7°Ctr^SL^o 
7§&^\ &g600nmT0.50.D. V 7u 

5? hi/ F(IPTG)^«^^lmM(C^^ct9(cJn^/Co Hie 1 BtFel^SU A 9 

^L^mitmmi&Bi^o^m^mmitzo m^ttz^mm^uy Naci 

Vft^tz®., mnZth&Lfco J^gteBlighiDyer©;^ (Can J. Biochem. 
Physiol., 37: 911, 1959) tC&oTttdiU 2. 5 ml© 5 * y -^T^ 

£.&J^&UT85°C 2 B#f»5ffr £ -tirll^^y -f - ;Wfc .L 15 /cJMS^ ^Vl/ ~ 
i*^;W£2.5 ml©'\+-9-VT4I5I}fiajL. Ii**7^1^i4LtgiL^o 
^;UiXx;i/©^-^fic(i, ^^07 K57^ -£fflWc 0 J^JM© 

>y?C-R7A plus (S^MfP^r) £BH^ 0 m^©Ili(:^to 





16:0 


16:1 


18:1 (11) 


-£©f& 


b l 1 (o mr$) 


4 7 


2 0 


2 9 


4 


B L 1 ( 1 B$fS) 


5 0 


1 7 


2 9 


4 


b l d e s 1 (o mm) 


4 4 


2 2 


3 0 


4 


B L D E S 1 (1 Bfrffl) 


4 0 


2 8 


2 8 


4 



BLDES ltlil 6 : 1 ^ifj&O LT^£ £ <b*<H^ i>frV<lb £ 0 ip-£ s *itfe 

. £tz^ cn^OlttHl mM© 7; f7 U >^^^t;M9^«feT^§| U -|W|^Ji 
^L/c<hCl5x BL l&tCjfc^BLDE S lTttl 6 : 1 bf\ 18: 1 

(9) *>£j£U des 9 nid j&O- K"^*# 'J ^f-. Ktt 1 6 : 0tf^Ttt< 
18:0 tSMi LTTOM^^tBI-^Ccb^^n/Co 
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C^Jfe^JO des 9 nidite^F©^^'^®^^©^ 
Anacystis nidulans*&©des 9 niditfe^ft© J: r> K Lt^/<3 icfc&^i*. 

pDes9Nde^SacIiSalIT^»f^^*i-ci:^M^^OiO®f^&-e^*n^des9 
nid&£?$rfi-##b:ft£o -\£> ^> F^ORuBisCOilfc^^tr^ n-> 
PSNIP9 (Schrei cherts EMBO J. 4,25(1985)) Z>%mW^<D trans i tE?iJ£ 
HindIII£Sphn?«I»JtiJU *ft<hll-©frJISg£IITiM LfcpUC118JC ? o 
^^SCtlc^tK transitiS^JOT^JCTyl/^^P--^^*^-^ h£W1"£ 
^=7 7.x F (pTRA3) £#fco CCDHindlllif^ h £tOBr&KlenowB&T*Fi 1 1 
inLXbal >j >*7-£^ft*: (pTRA3X) 0 C©75XS FpTRA3X£Sal IiSac 
ITflJBrU $^iC|SI-©$ijm^^^^if1-S*{Cj;oT^fcdes9 nidite? 
llt^iAL/: (pTRA3Xdes9) 0 FT tiRuBisCO© trans itEfllfc: 

3I£j^£n Ott*#Tdes9 nidafe?*<aBR$nSo CtL^Sac I 

<tXba ITUUHffLTftlciE^^ttftfflO^^^-JcffAI-So «M&»affl'W * 
>J FpBI121(Clonetech)<£:$«Jpg^SacI<!:XbaI-C-t3!I»f Ltlfc^77 

$ FpBK-GUSMijS-Glucuronidaseite^ (GUSitfe?) Cft 

nos) z-f-omzm&LizmA&fc^-znA-fzztiz&ir), mm^ 

omAR^t (pBU21(-GUS)Rbsc-des9) £#fc 0 
(2) pBI121(-GUS)Rbsc-des9®T^'D/<^x U $ A^©^A 
Agrobacterium tumefaciens LBA4404 (Clonetech)£50ml©YEBl#:H6 (1 mtz 
h*-7x + ^5g, ^-Sri^x 1 g N ^7° h > 1 g N •> 3 {| 5 g. 2mM 
MgS04(pH7.4)) CglL, 28^CT24B$Rgig*& N ^g&£3, OOOrpnu 4 °C. 20# 
OMfllLfco 10ml© 1 mM Hepes-K0H(pH7. 4)T* 3 m$bit:&^ 3 

mKDioxy*) -fen-ylz-e 1 Hjfel^ 3 ml©ioX^ »; -fe n— ;wc»» L 

C© J: -5 ic LT^/cS&50/z lRtfiufe©:/-? 7. S FpBI121(-GUS)Rbsc-des9 
1 US***.*? HCAfU hatfU-i/g ygg (Gene Pulser; 
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BioRad) £ffi^T 25u¥, 2500V. 200Q 0^kW^%%.^)Vy\ ^7 
X$ KDNA£7^D^-f'J ^AlcgAlfco :©Wx»^^h>7f a 
-ytC^Ls 800// IO SOCigifc (1 h 'J 7 h> 20 g, |fi^5' 

g. NaCl 0.5 g> 2.5 mM KC1> 10 mM MgS04, 10 mM MgC12, 20 mM 

PH7.0) £;&D/ls 28^Ct? 1.5BtP B 1f^i£«L/Co CO^tfS 50#l£, 100 
ppmcD^^T-f i/>Z$t> YEBi^igife 1.2X) ±izt%, 28°CT 2 B 

KDNA£i§SSLfco :©^X; KD N A^SttiMISRlTfi' 
im, l%7 iSu .- *##.««*lfclC;«fc£ D N AM^^M^: 32 
fcdes9 nidaie^^fK-^y d <b L If If > # #r fc £ fr) < x ~ K 
pBI121(-GUS)Rbsc-des9£^A,-e^ ^Ci £511& Lfco C ©Agrobacterium 
tumefaciens^ALBBSDESin^^o 
(3) ^^'ncD^Sfegl 

±feom^ALBBSDES^r> 50ppm©rt is >Z$tsLmW%M~?2S°C, 2 B# 

mmt^^LtZo %mmi.5 ml£ 10,000rpnk 3 7>Fh1^/D Ltlli, tii-^ 
J tztblZ 1 ml©LBi#itfc-e#fc7£L^o MfClO, OOOrpnu 3#Fb^I>LT 

1.5 ml©LB^ife{c#!g^L^ffla^<i:L/Co 

- Urt©MS-B5i§itfe (^>^;l/7f->1.0 ppnu 0. 1 .ppnu &. 

0.8 #£#£;) ( Murashige, T. and Skoog, F. Plant Physiol., 15: 
473, (1962)) ±{C, 9<y hv>.No. li£*£ 7. 0.cnO-*«*^.C©ttlftJC 
I^±i:LTl^I^^ 0 ->t-U^7 7-f;i/AT">-;Hx 16i^fflBj s 8 
B#FbM®^$T 25°C> 2BFb1^*L/Co ^T?^7t5> 250 pwZStS 
MS-B5^«fe±{C^L> HfiUc 10BB**LT7yDy<^f'J9A^ilfc, 
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WlZ??7 *?y 250 ppmRtfrt^vf •> > 100 ppm£^t; MS-B5^itfeJ:«-M^ 

£.Ctz 0 JEfc lOBHiift, #5Hfci/a-h^^7t7> 250 ppm&.tf*7' 
^fi/V 100 ppm£^t? MS-HF^Jtfe V^Tr- >&tfi-7 9 V 

MS-B5i£*fc) IcgflcLfco lOBfl^g^ Sfcfc L rt: *> a - h £ 
<< i/>WMk<t>M%fc&#>t U ^7>h^y^^rt©^77t7> 250 ppm£^ 
if MS-HFi#^(C^*IL^o 

tfiU iMf y&^y-lf >a*r%ff*iZo y/ADNA©Jl&tiIi£ttCTABS;T 
(Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) ictotfttt-ofco IP-^ 2g©^/<3©i^ftItrt^L, 
CTABtttiliMtyyADNA^ifco 1 0 /z g©DNA**JPB»*BcoRI 
tXbaI-rW»flfk0.7J(7^n-^y;l/T»«ft*»Lx o>jR (Hybond 

N+; Amersham) (CO. 4 N Na0H"£<i¥Lfco C Offlt{CpTRA3Xdes9*> b trans i tft 
§©^teM**afi?*^o-^<!:LTs > 6 5 °CT 1 6 BtPaVW 7* 'J *V-fef 

fiiS U /wo 

^AaiG^O^^Pi^S^fetC. ^<3©i^2g^^RNA©M 
Z'nK^tZo ^mtfT -V* I*** i/T ymz&Z>fo&%'ati^ (Nagy, F. 
£>: Plant Molecular Biology Manual B4; 1 (1988)) N poly(A)+RNA£*;l/A 
7^fk KAf3©T^D-^y;l/7?*M*»»x ^ni/JR (Hybond N; 
Amersham) fcH£¥U IMP ^ttiRHO-'W 7* U 94 H?- •> 3 V ic J: «5^«f Lfc 0 
i*OiORNA?-MLtl^imofc^ ^O+^bMlO^l^l^ 

pB 1 121T J£®3£& L tz ? '< n ©H^ b > JKT©:£& IC «fc «9 * X 7 r f- : J 9 >J -fe 
a-;l/ (PG) s X/U7**y*K*>A/y7->;l>*' , J-fen--;l/ (SQDG) m<DB 

l 8 



WO 95/18222 



PCT/JP94/02288 



b&mseu *<Dimm&tiL*9t$rLtic #*>\ -«©«#* e>tt«©ffijr*> # 

( 1 ) £fliK©i*fcb 

J3MM©$tlitiBligh-Dyer& (Can J. Biochem. Physiol., 37: 911, 1959) T? 

ftUitio s«*2 goi (-»ofi*ttfiitst#iii g) *>X"C»l»fU 

cniC20 ml©?on*;l/A : y (1 : 2. ftaifc) *2n>U 

-r-!f-"eji*«»^ i5»m»iLfc. :nK^DBW i2mi&tfn@7k 

12ml *jD*.*L<«£Lfc«U 3000rpni . 4 °C, 30&M®*&7*J|£frlM 
©2Sfc#tf'> WlftJi (TJi) ^0JRL^ o Cftlcjg^i©i*/-;l/£;fjn*.T> 
d— * U. l/-*r:£-JBVVf 30°C^EfF-T-^^^^ fc e : Oft£ : 2 ml© 

^oo*U : / 9 J-h (1 : 4 % (ttttfc) C^L, ^fl&Sttaj^i L^lo 

( 2 ) Mt©#® 

DEAE-Toyopearl 650C (&7 -) ©Sffift2. 5ml£ 1 MM** K U 0 AtK^^ 
( P H7.0)25 iltStfftHIiLfc. dtl* N m®7X. ^ *y-*T«Ufcft»U 
*^{C> * y -WCBflB LT. rt@2 cm©^7 7 A{Ci^$1.5cm^Tf§fe. ^ic 
50 ril©*nn*;l/A : *9 J-to (1 : 4 N &a&) Tft»Lfco. 

£l!&1ffl&£b$J&*7 7 50 ml©*nn*;i/A : ^ ? J -)V ( 

1:4s T'^JX?* h'sJWTi/JiyV-tev-fr (MGDG) . i?if 

h i/fcVT^frW tn-;l/ (DGDG) s toX? T + Vfrx.* J —to? I 
y (PE) > *X7rf^iJ> (PC) £&tljLTx *tt»Jt (MGDGs 
DGDG, PE> PC) I^ilfto &{C5ml©g^i?-e*X7 rf^t!) > 

(PS) £&ttiLTI&£. 20ml©*on*;l/A : * * J-)V (1 : 4, #i»Jfc) 
TftK&ife*LfctfL 50 ml©* o n*;l/A : ^ ^ y -;U : 10 MUf^T 
A**«-(20:80:0.2. frttJfc) ^R=fi.v,.S.Q U,Gs *X7x ±.%Mt ./.-&>. t- 
;u (PI) ££-friI#£»fco c©®#{c I5ml©x^y 
*HE*l»l^A:o Ctt&0.2ml©*on*;UA : y (2 : U #&Jt) (c 

»i^U »ttM(PGx SQDG, PDidiLfc, 
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MGD G> DGDGn PE, PCIi^li. *r <<W1i 5 X* ? h ^5 7 4 - 
74?h> (4 : 1) , 7-ir h t 9 J - )\,T~mzm&-? Z mm (MGD 

Gs dgdg) \tT^yyx^ yym% (PC, PE) i*y *y-;i/-e&tii£ft 

fZo 

(3) 11^7^57^- (TLC) {C^^PGO^H^iJll^^ 
(2) T'mzmftZ^VtfJV-IWfl;- h#5721 (Merck) T#iitLfco 
M^^i LTli. i?ttflgM©^A(i^ od^M : 7* h > : y * J : g£ 
(50:20:10:15:5. #«&) ^ttifCi^tt^ n o frjUA : J 
: 7K(70:21:3. #«Jt)£fflWc 0 TLCT#j||^ 7* U A U > (8 0%T± 

^Wic3 ml©y *y-/M4 5%i&g££;ta;^ ^^T85°CT 2 ^F B ^SJS 

8'J <9 o •> U ilffbfrh 5 m 1 n o^/l/A : y $ y —ji (2 : 1 ) jjg 
&T!iMM£[HjiK L, i|£@L*:$:, 1 mlO50 mM TrisCl (pH 7. 2)&.tf0. 05 % 
Triton X-100 ZjjQx.. ®. L < iTmn&ftf&Z tfT. ? J x ij tf ( 
Rhizopus delemar) &%:(DV'<-M ( 2 5 0 0 U ; ^- U 4±) 3 7 

0 ftT^^t Z C t ici: «9 SiRftic s n-1 &©J3IJi£&£#8?$ trfc 0 c 
TLC (^od*;I/A : T-b h> : y ^y-yu : ftft: ^ 
= 10:4:2:3:1). £ *S^©J1I® N 'J>/ft s &<«Jfti&iC#jit L* 0 
£ tl & yVU^ £ 01K Lm&<DJ: tc y ^ J -Jl&jg&-? y ;WbJI^Ji£ig£-#fc 0 

h/N'.y^C-R7A plus (a^f^§r) £ffll<^ 0 ^JH®©^^2^ PG(C 
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16:0 


16:1 


16:2 


1.6:3 


18:0 


18:1 


18:2 


18:3 


216:0+18:0 


SQDG 
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mmm$:§tm.LT^2>j&m&&*'*=tT*& 1 6 : o oom-^wn 

*:<Dfrt>*)\Zl 6 : 1 c i s#it*.T^S* N tfZs 'pm&^fzl 8 : 0 

mamm (16:0 + 18:'ltrans + 18:0 (Xf7 U >K) ) ^* 

Lfc^/<3TB5 5Xif L<fi<«oTl^ 0 PGOsn-U 2 &5iJ©##r 
s n - 2 « 9 8 KJBl±teSUI&I»« ( 1 6 : 0 Xte 1 6 : 1 t r a n 
s) £>*lT:fc*?s gffcJwae^AJCkO^Lfc 1 6 : 1 itt^X s n 

tot, sn-K 2M&*f-. tea»i»»3^e»iS5. mats 
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— Jj, *<Dflfe<DJ!£!g©MGDGx D GD Gn SQDG, PC, PEs PIT*>> 
1 6 : 0<DM'J>t, %tl\ZV$fcltzl 6 : 1©1 0 %m'&®tikW*R ht^h K> > 
Sfcs 1 8 : 0 O^&ftHtkilA/Wfco C©9*k MGDGtDGDGlCC^' 
T«16 : 104^«iilTsn-lfei:^o^ sn-2&^^» 

m^n/co mgdg; dgdg> sQDGRVPGte$.izmmmztti-2>mn 

X»&K). 5 Anacystis nidulans©^ISfD^^^i^^tt^l<DS^-e 

$ it S C i K cfc 0 H < » CTfiflf b#i*B LfcCi^frj^So * ftic it L 
Tn Ctl^O 4SOSgg(iAnacystis nidulansOJl(cfe#^f ^ 
5ftHfc©Mlcfc£ njtltttii*^^ fctf* fWOPC, PE&.tfPIte 
'Anacystis ! nidulans©J^{C(±#S 1 9 c~ ki^M$n?te±fc^ 

CCD.k^t-. ^M^^^'^©^M^©^m^t>. Anacystis nidulansi* 
(h'^TOJIiSOl 6 : Oil 8 : 0»WK^«^a^I 
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®.fim^ : i 

ffiW&Z : 1 9 6 

mom : -** 

lE?iJ©®3g : Genomic DNA 

mm 

: Anabaena variabilis 

••. - *'« :• I All M-3 - . : r, z .- .-.-^.t 

mn : • 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 

GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 

AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 

ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

EW#* : 2 
W3\<D&Z : 6 5 

h*oy- : ntfftt 

QeM%, : Anabaena variabilis 
: IAM M-3 

e?»j : 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val Trp 
Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 
Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 
Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 

2 5 



WO 95/18222 



PCT/JP94/02288 



BE?iJ#-t : 3 
E^JOS^ : 8 3 7 

SS^iJOS^S : Genomic DNA 

: Anacystis nidulans 
: R2-SPC 

: 



ATG 


ACC 


CTT 


GCT 


ATC CGA 


CCC 


AAG 


TTC 


ATG 


GTC 


GCC 


ATT CAC 


ATT 


GGA 


TTT 


AAC 


TGG 


CCC 


GCT GTG 


GGC 


GTG 


TGT 


TTT 


GGC 


ATC 


ACC CTA 


GGC 


TGG 


GAA 


GTT 


CCC 


AAA 


TGG CTG 


GAA 


TAC 


ATG 


CAG 


CAC 


GGC 


CCG ATC 


GAA 


TGG 


CAC 


TCT 


GAC 


CAA 


GAT GTC 


GAT 


CAC 


AGT 


CAC 


TTC 


CTG 


TGG ATG 


ATC 


TAC 


AAG 


TTC 


ACG 


CGC 


GAT ATC 


GCT 


GGC 


TAT 


TTC 


TTC 


GGT 


GTC CAA 


GTC 


CTA 


GAG 


GCT 


TGG 


GTT 


GGC AAT 


GGC 


TGG 


CGC 


TTG 


GTG 


GTG 


GTC TAC 


CAC 


GTC 


AAG 


TTT 


GGC 


TAC 


CGC TCC 


CAT 


GAG 


TGG 


GTT 


GCC 


CTT 


CTG GCC 


TTT 


GGT 


TAC 


CAG 


TAC 


TCG 


GCA CGT 


CAT 


GGC 


TGG 


TTG 


ATC 


ATC 


TGC GGC 


CTG 


AAG 


GTG 


GCG 


TCT 


CCA 


AAC AAC 


TAA 





CTT GCC TTC AAC TGG CCG 


ACC 


GCC 


CTG 


GCA CTG TTA GCG TTC CTG 


CCG 


GCC 


AAC 


ATG GTT GCG CTG TAT TAC 


ATT 


ACC 


GGT 


CAC CGG CTA ATT TCG CAC 


CGT 


AGC 


TTT 


GTG CTG GTG TTC TGT GGC 


ACC 


TTG 


GCC 


ATC GGT CTG CAC CGC CAC 


CAT 


CAC 


CTC 


CAC GAC TCC AAC AAG GGT 


TTC 


CTC 


TGG 


GAA ATT CCG GCC CGT ACG 


GAA 


GTA 


GAC 


GAC CCT GTC TAT CGC TTC 


TTT 


AAC 


AAA 


CTG GGG GTA CTT TTG TAC 


GCC 


TGG 


GGC 


TCT TTC GTC GTT TGG GGG 


ATC 


TTC 


GCC 


ACT TGG CTG GTG AAC AGT 


GCT 


ACC 


CAC 


TCT GGC GAC CAG TCC ACC 


AAC 


TGC 


TGG 


GAA GGC TGG CAC AAC AAC 


CAC 


CAC 


GCC 


CTG CAG TGG TGG GAA TTT 


GAC 


TTG 


ACT 


AAG GTG GGT CTG GCT CGC 


AAG 


ATC 


AAA 
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mW&Z : 2 7 8 

wmou-. 7 urn 

: Anacystis nidulans 
: R2-SPC 

Met Thr Leu Ala He Arg Pro- Lys Leu Ala Phe Asn Trp" Pro ThrrA.la Leu Phe 

Met Val Ala He His He Gly Ala Leu Leu Ala Phe Leu Pro Ala Asn Phe Asn 

Trp Pro Ala Val Gly Val Met Val Ala Leu Tyr Tyr lie Thr Gly Cys Phe Gly 

lie Thr Leu Gly Trp His Arg Leu lie Ser His Arg Ser Phe Glu Val Pro Lys 

Trp Leu Glu Tyr Val Leu Val Phe Cys Gly Thr Leu Ala Met Gin His Gly Pro 

He Glu Trp He Gly Leu His Arg His His His Leu His Ser Asp Gin Asp Val 

Asp His His Asp Ser Asn Lys Gly Phe Leu Trp Ser His Phe Leu Trp Met lie 

Tyr Glu He Pro Ala Arg Thr Glu Val Asp Lys Phe Thr Arg Asp He Ala Gly 

Asp Pro Val Tyr Arg Phe Phe Asn Lys Tyr Phe Phe Gly Val Gin Val Leu Leu 

Gly Val Leu Leu Tyr Ala Trp Gly Glu Ala Trp Val Gly Asn Gly Trp Ser Phe 

Val Val Trp Gly He Phe Ala Arg Leu Val Val Val Tyr His Val Thr Trp Leu 

Val Asn Ser Ala Thr His Lys Phe Gly Tyr Arg Ser His Glu Ser Gly Asp Gin 

Ser Thr Asn Cys Trp Trp Val Ala Leu Leu Ala Phe Gly Glu Gly Trp His Asn 

Asn His His Ala Tyr Gin Tyr Ser Ala Arg His Gly Leu Gin Trp Trp Glu Phe 

Asp Leu Thr Trp Leu He He Cys Gly Leu Lys Lys Val Gly Leu Ala Arg Lys 
He Lys Val Ala Ser Pro Asn Asn 

mm^- : 5 

mm<DM:Z : 1 8 
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E#l : 

ATGACAATTG CTACTTCA 

mym^ 6 
E?y©g3 : 1 5 
mnom : 

se^y : 

GCTCTGGGGT TGTTG 

R*l#-f- : 7 
K?iJ©^£ : 1 5 

mmom : &m 

«©« : -*8 

h^ny- : jg&R 

KJiJ : 
• CAACAACCCC AGAGC 

EWW : 8 

»J©g£ : 1 8 

e*j©3! : 

: 

h#ni>- : mm 
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RTGRTGRTTR TTRTGCCA 

IE?!JCDM : $® 
giCDtfc : -** 

ACGTCATGGC CTGCAGT 

EMM : 1 0 
E?'J<D^$ : 2 6 

«©tt : 

EM : 

CGCGGATCCT TAGTTGTTTG GAGACG 

EM M : 1 1 
EMOftS = 2 5 

B$l®£! : 

emosmb : momwt ^rJ&DNA 

EM': 
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CATATGACCC TTGCTATCCG ACCCA 



BS?iJ#-t : 1 2 
mFW&Z • 2 9 

se^ij : 

AGCTTGGGTC GGATAGCAAG GGTCATATG 
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fvv/ 



10 20 30 40 SO SO 

des9nid MT LA I RPKLAFNWP.TAL FMVA I H I G ALIAF L P ANFNWP AV6VMVALYY I TGCFG I TL6WH 

Xa a • • •••• aaa t a • t • 
• . • • .- . • i • • • 

MSCD2 DDEGPPPKLEYVWRH 1 1 LMALLHL6ALYG I TLVPSCKLYTCLFAYLYYV I SAL6 1 TA6AH 

SO 70 80 90 100 110 

70 80 90 100 110 120 

des9ni d - RL I SHRSF EVPKWL E YVL VFGGtLAMQHGP I EWIGLHRHHHLHSOQDVDHHDSNKGFLWS 



• • • 



MSC02 RLWSHRTYHARLPLRLFL 1 1 ANTMAFQN DVY EWARDHRAHHKF S ETHADPHNS RRG F F F S 

1 20 1 30 M0 150 ISO 170 

130 140 ISO 160 170 

d e s 9 n i d HFLW-MIYE I PA-RTEVOKFTRD 1 AGDPVYRFFNKYF F6VQVLLGVLLYAWGEAWVGNGW 

Xa • • • • • ■ ». • 

••• * ■ a ■ « » a a * « a a • ■ • *• * 

MSCD2 HVGWLLVRICHPAVK EKGGKLDMSDLKAEKLVMFQRRYYICP DLL LMCF VLP TLVPWYCWG E 

180 190 200 210 220 230 

180 190 200 210 220 230 

MSCD2 SFV — VWG 1 F ARLVVVYHVTWLVNSATHKFGYRSHESGDQSTNCWWVALLAFG EGWHNN 

at aa aa • a a • i aaa a •' 
• •• aaa « ( «•»•••»•••• a t • a • a a, 

MSCD2 TFVNSLCVSTFLRYAVVLNATWLVNSAAHLYGYRPYDKN tSSREKI LVSM6AV6ERFHNY 

240 2S0 2S0 270 280 290 

240 ' 2S0 2S0 270 

d e $ 9 n i d HHAYQYSARH6LQWWEF DLTWL 1 1 CG LKKV6 LARK I KVASPNN 

aaaa a a a aaa 

• a a a • a a • t i aaa • » a a a 

MSCD2 HHAFPYDYSASEYRWH I HFTTFF I DCMALLGLAYDRKRVSRAA 

300 310 320 330 340 
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